Abstract: Factorial Survey Analysis (FSA) is an analytical tool that presents respondents with fictional situations ("vignettes") to be rated or judged. In this paper we study the use of FSA in labour market sociology, with a particular focus on employer-based surveys, and what they can teach us about hiring preferences. FSA is useful in this context as it targets employers directly and comes close to a causal design. This review article seeks to pinpoint the contributions FSA has made to the field, identify its limits and propose topics in which it may be useful.
Introduction
The tools and strategies employers use in their decision-making are of prime interest for labour market sociology. However, the bulk of research is on the supply, or employee, side of the labour market. 1 This is partly due to convenience -labour force surveys in particular are widespread and provide easy data access to researchers. Yet while this may provide some insight into the forces at work in the labour market, it is an incomplete picture. Labour force surveys rely on the answers and perceptions of employees and the unemployed, and require inferences and assumptions on the part of the researcher to discern the employer's behaviour. This asymmetry is all the more problematic since in the employer-employee relationship, it is the employer who wields most of the decisional power, the ability to "hire and fire" being of utmost importance in any consideration of labour market behaviours (Behrenz 2001) .
The informational asymmetry has begun to be corrected in recent years, with a stronger focus on employers in the analysis of labour-market dynamics. Employer surveys take various forms -from traditional surveys (e. g. Taylor and Walker 1994; Breen et al. 1995) , to correspondence audit studies where fictitious applications are sent for jobs (e. g. Pager et al. 2009; Protsch and Solga 2015) , content analysis of job advertisements (e. g. Bennett 2002; Sacchi et al. 2016) , and to qualitative interviews (e. g. Larsen and Vesan 2011; Bonoli and Hinrichs 2012) . Additionally, a strand of single-firm studies has developed in the past 20-30 years, whereby researchers are granted extensive access to a company's internal data and archives (e. g. Fernandez and Weinberg 1997; Petersen et al. 2000) .
While these techniques succeed in addressing the lack of employer study in labour market questions, they each have their drawbacks. Surveys and interviews are subject to social desirability bias (Pager and Quillian 2005) , audit studies, especially in-person audits, require significant time and resources which increase conside rably with the depth of analysis sought (Pager et al. 2009; Protsch and Solga 2015) , content analyses can only analyse information an employer chooses to make public, while firm-based studies rely on the goodwill of companies and provide information limited to a single (and possibly not very representative) firm (Fernandez and Weinberg 1997) . These drawbacks mean that research on employers continues to be far less common than on employees. This paper focuses on a different technique used to study employers' preferences and choices: Factorial Survey Analysis (FSA). This type of analysis uses tailor-made vignettes, presented to targeted respondents, to create data for analysis. FSA is not new -the idea has its origins in Peter Rossi's 1951 dissertation, and was codified in 1 There are notable exceptions to this, particularly in the fields of organisational sociology, management studies, and behavioural economics (see for example Taylor and Walker 1994; Holzer et al. 2006; Taylor 2005 ). Rossi and Nock (1982) , who propose a survey technique that presents respondents fictional circumstances to rate. Since the 1980s it has slowly been taken up by social scientists, though largely in the fields of crime and deviance (Wallander 2009 ) as well as marketing (Green and Srinivasan 1990) . Since the early 2000s, however, labour market research has used FSA with increasing frequency. FSA requires respondents to make judgements based on fictional situations presented to them. This means employers can be asked about their decision-making processes without relying on memory recall, or running the risk of divulging confidential information. Researchers are able to focus on specific factors and to manipulate different factors they wish to test, all the while controlling for other confounding influences. If well designed, they can diminish the probability of social desirability bias. As an experimental technique, it has the benefit of making causal inference more accessible, because it avoids unobserved heterogeneity between individuals and allows the researcher to have complete control over, and knowledge of, variables and stimuli. Nevertheless, it measures stated intentions rather than actual behaviour, and often only small sample sizes. Moreover, while results are highly internally valid, questions remain about external validity. This review article will show what we have learned through FSA-based employer surveys and, in light of its strengths and weaknesses, propose areas for its future use. FSA is especially well suited to the analysis of signals because different signals and indices, such as education, race and nationality, gender and age profiles, can be varied and randomised. FSA has also been used to study queuing theory, whereby applicants are placed in a virtual queue based on their characteristics, as well as how employers may substitute one quality for another or engage in trade-offs in hiring decisions, and the preferences of employers for certain profiles over others. Drawing on the existing literature, we will argue that its application in labour market sociology allows us to glean new information about recruitment practices and employer decision-making, thus going some way towards correcting the lack of information from the employer side of the labour market equation. FSA can be combined with other analytical techniques to form a multi-dimensional picture of employer-employee dynamics more broadly, and employers' recruitment behavioural intentions more specifically, as well as lending external validity to the results, an area where FSA, whose results are not likely to be generalisable or representative, has some weakness.
This article is structured as follows. First, we briefly outline the technical and theoretical background of FSA, the advantages to its use and present some criticisms. We then review the use of FSA to survey employers in the main areas of its uptake: older workers, ethnic/national discrimination, as well as education, before moving to more recent uses of FSA and suggesting some future directions. A conclusion summarises the review.
Factorial Survey Analysis -Background and Advantages
Aside from Rossi's (1951) and Rossi and Nock's (1982) foundational work on factorial survey analysis, the theory and methodology behind FSA is described in detail by Jasso (2006) , Wallander (2009) and Auspurg and Hinz (2015) . A summary of important background information follows here. FSA examines the basis and influences of social judgements by posing a series of fictional vignettes to respondents, and asking them to make a judgement based on the information provided. Vignettes are made up of dimensions (variables), the characteristics of the vignette that vary in their levels (values) (Wallander 2009 ). Examples include vignettes based on the housing market, where the neighbourhood, price, and age of the house are the varying dimensions, or on punishment for criminals, where the crime, circumstances, and mental state of the criminal may be the varying dimensions (Auspurg and Hinz 2015) . Such surveys are used either to elicit a normative judgement -where a respondent is asked to judge how they think something should be (choosing a punishment, rating the fairness of a situation) -or a positive belief -how they think something is (reflect on how they would behave in a given situation, estimate an outcome) (Jasso 2006, 335-336; Wallander 2009, 509) . Similar techniques are popular across a broad range of social, economic, and commercial research. FSA is closely related to conjoint analysis, or discrete choice experiments, a technique frequently used in marketing and recently picked up by political scientists, where consumers (or voters) are shown different products with similar features and asked to choose between them (Green et al. 2001; Ryan et al. 2001) . Despite their different names and theoretical backgrounds, these techniques are practically the same (Hainmueller et al. 2014) . Together with other lesser-used methods such as Paper People Studies and Policy Capturing Studies, they form what is termed "Experimental Vignette Methodology" (EVM) (Aguinis and Bradley 2014) .
One pitfall of statistical analysis of survey data is the difficulty of disentangling causal relationships. While observational data can detect correlation, it is difficult to pinpoint causality without using sophisticated statistical designs (Winship and Morgan 1999) . As an alternative, Winship and Morgan suggest a return to "experimental thinking." FSA fits this call by embedding an experiment within a survey. By having complete control over and fully randomising all the inputs (in this case, the vignette dimensions), causal relationships can be identified. The survey designer is aware of all the information contained in the survey, all of which is uncorrelated, meaning that the influence of unobserved heterogeneity and collinearity can be discounted. This experimental design is key to FSA's attractiveness as a tool for studying labour market issues.
FSA's format has a number of further advantages for labour market sociology in comparison to other analysis techniques such as surveys and administrative data. First, it plugs an important knowledge gap by analysing stated intentions directly, rather than parsing information about employers' decision-making second-hand. FSA questions employers in a way that more closely emulates their real-life decisionmaking, and is less easily manipulated by its respondents than survey analysis -the go-to for most research in the social sciences. Additionally, decision-making is a multidimensional process, where many different factors come into play simultaneously. It is therefore useful to present them all at once, in a manner that makes sense to respondents, to ascertain the importance of certain vignettes rather than rely on self-assessment.
We are interested specifically in the benefits of using FSA in labour market sociology, and especially as a way of measuring employer decision-making in recruitment processes. Here, it has a number of advantages: It provides a good simulation of the hiring process and reflects the multidimensional nature of recruitment decisions. Furthermore, it is advantageous for studying employer's decision-making processes, albeit hypothetically, over other analytical strategies. For example, audit studies 2 have the advantage of analysing real hiring processes, but they either give up detail to gain this realism -the most that can be hoped from a correspondence audit study is to know if certain profiles would be invited to interview -or, in the case of in-person audits, require large investments and the resolution of ethics questions before being implemented. FSA, on the other hand, can ask employers questions about salary, company fit, suitability for training, amongst others. Such questions add necessary depth to our knowledge of employers' practices and reinforce the utility of FSA as an analytical tool for decision-making processes, though as we lay out in the next section, it is not without its drawbacks.
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Factorial Survey Analysis -Criticism FSA can be criticised in a number of ways. Commonly, vignette studies are dismissed as not reflecting real life, in terms of the urgency of decision-making, the make-up of the sample, or the design of the vignettes. Responding to a series of vignettes may also lead to fatigue and thus respondent-induced error. A number of significant concerns regarding vignettes' real-life relevance come out of the work of Pager and Quillian (2005) , who use a follow-up telephone interview to a correspondence audit study to show that employers' responses in surveys do not always reflect their 2 Audit studies are a subset of field experiments carried out by sending fictional applications for real jobs -either "in-person audits" where a written application is followed up with a person sent for an interview, or "correspondence audits," which rely only on a written application (Gaddis 2018) . They vary 1-2 dimensions, typically race or gender, and analyse whether this artificial variation leads to lower or higher overall recall to interviews or offers of employment. This is often supplanted with qualitative data on a selection of the firms and organisations targeted (see Pager et al. 2009; Protsch and Solga 2015) .
real-life behaviour. 3 They pinpoint three key weak points of survey-based research, in which FSA can be included and which form a useful basis for the discussion of its weaknesses: (i.) social desirability bias, (ii.) abstract situations and external validity, and (iii.) priming intensity.
First, social desirability bias can be a crippling challenge for any survey-based research project where subjects are at least partially aware of their participation. Respondents are likely to downplay any bias against women, minorities, and/or people with a criminal record when answering a vignette survey as opposed to an actual recruitment process (Pager and Quillian 2005, 364-365) . Vignettes could thus underestimate the actual effects of discrimination in reality, especially if respondents are able to guess at the purpose of the survey. There are methods, however, that can be used to mitigate social desirability bias in FSA. Auspurg and Hinz (2015) outline two key ways by which this can be achieved. First, by the subtlety of questioning that FSA can facilitate: rather than asking questions on contentious issues outright, a well-designed factorial survey will embed them in a set of constantly-changing dimensions, making the dimension in question difficult to discern and therefore minimising the risk of a respondent giving a response motivated by social desirability. This is linked to the second advantage of FSA in minimising social desirability bias: the need to use trade-offs when judging vignettes. With several dimensions changing in each vignette, a respondent often must make a decision about which perceived negative characteristic is more or less important, making it difficult to give socially desirable answers across the board. It is clearly not possible to avoid socially desirable answers altogether. A well-designed factorial survey, however, should be able to mitigate social desirability to some extent.
Second, a critical issue that arises with data from any simulated rather than real situation is the external validity of the results. 4 FSA is an exercise in ascertaining behavioural intentions, and does not measure actual behaviour or decisions. Though vignettes are designed to closely resemble realistic scenarios, they cannot do so perfectly and risk being useless without thoughtful interpretation. A profile accepted in a vignette survey may be rejected in real life. This may be partly because of differing circumstances in a specific hiring situation and the availability of more detailed information in reality, but it may also be due to the fact that in an FSA, there is no pressure or urgency to hire, and therefore respondents can accept profiles more easily knowing there will be no consequences. FSA in the employer survey context should therefore be considered hypothetical baseline intentions which may vary from actual behaviour depending on actual circumstances. Moreover, FSA- 3 Hainmueller et al. (2015) , in contrast, find that behaviour in experimental settings closely mirrors that displayed in real life. 4
McDermott defines internal validity as "the extent to which an experimenter can be confident that his or her findings result from experimental manipulation" (2011, 28) , and external validity as "the generalizability of findings from a study, or the extent to which conclusions can be applied across different populations or situations" (2011, 34).
based research is not readily generalisable. By design, it chooses a small selection of profiles that may not reflect the reality of a wider context. In recruitment terms, it is likely to focus on a handful of specific jobs, and drawing conclusions for the labour force in the aggregate would therefore be unwise. One way of addressing this weakness is to combine a factorial analysis with other data sources -labour force surveys or audit studies, for example -and compare the results. Third, priming intensity refers to the detail of description of the subject or situation in question. Just as meeting someone in real life and reading their description on paper are two different things, so can the type of description vary significantly. A vague CV leaving a respondent to "fill in the gaps" may lead to an entirely different result than a long and detailed résumé complete with photo. Priming may also refer to the realism of the stimuli presented. This is a challenge for FSA in recruitment studies in particular, when the vignettes are often designed to simulate actual CVs. Researchers must balance the informational needs of the survey with the necessity of presenting realistic CVs, which (depending on the labour market context) are unlikely to contain some of the information of interest to researchers, particularly if this includes personal and family-related information. A series of CVs that do not conform to accepted norms may prime respondents less well than a series resembling actual CVs, which may in turn contain less information and therefore be less useful in analytical terms.
Various other design problems may beset factorial surveys. Poor design may lead to the presentation of illogical situations. Given that a vignette combines several different dimensions, it is possible that without proper caution, illogical profiles may appear in a survey -for example, a doctor earning only $300 per month, or a 20-year old who has been unemployed for the last five years looking to enter the labour market. Such illogical cases may lead to respondent disengagement, which in turn can result in unreliable data. Avoiding such issues requires extra reflection on the part of the research designer to create a vignette universe that is realistic and captures all necessary information. 5 Similarly, respondent fatigue due to survey length and complexity of the survey may cause problems if not properly addressed. Having too many vignettes to analyse and/or too many dimensions per vignette can result in cognitive overload, and therefore inconsistent evaluations. Sauer et al. (2011, 98) estimate the limit for general population surveys to be at a maximum of around 20 vignettes per respondent, each with at most 12 dimensions, though this may be increased for studies of professionals.
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The methodological literature suggests that these implausible or illogical vignettes be dealt with in two steps: First, by avoiding them in the initial choice of dimensions and levels as best as possible, while maintaining a reasonable breadth of dimensions and levels; second, by dropping illogical vignettes when selecting the subset of the vignette universe to be used in the survey, while ensuring that the dimensions within the selection remain orthogonal in order to preserve the ability to ascertain causal relationships (Auspurg and Hinz 2015, 21-22) .
The weaknesses of FSA can be summarised, then, as lacking external validity, its hypothetical nature -which may be exacerbated by poor design or non-realistic stimuli -and as lingering concerns that it does not fully address social desirability problems. While these concerns do not discredit its use altogether (Pager and Quillian 2005, 372) they request for prudent and conservative interpretation of results obtained from FSA. In the employer-side context, this means considering results as minimum baselines, or preferences, expressed in a hypothetical context, not as exhaustive or predictive, nor as a concrete measure of actual behaviour.
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Applications in Labour Market Sociology
General Overview
As FSA has gained a foothold in labour market sociology, its use in analysing different topics has expanded significantly. Here, we give a general overview before moving to the specific case of FSA targeted directly at employers. FSA is particularly useful in analysing the effect of signals on employers. Signalling theory has its basis in the work of Spence (1973) , who argues that due to informational asymmetry, important characteristics of a job applicant -such as their productivity -cannot be observed directly. Recruiters must instead infer these characteristics from what they can observe. Spence divides these observable characteristics into signals, or characteristics that can be changed, and indices, or those that cannot (Spence 1973, 357) . Signalling theory has since become one of the linchpins of studying recruitment. Education, in particular, is widely accepted to signal quality in a candidate (Connelly et al. 2011 ), but empirical evidence has suggested that other characteristics are often used as signals by employers -names can signal ethnicity, participating in sporting activities can signal fitness and be positive for jobs requiring manual labour, and participation in active labour market programmes can either signal diligence and willingness to learn, or discrepancies in necessary knowledge (Liechti et al. 2017) . How employers react to these signals and indices in either a CV or a job interview is an essential knowledge in the recruitment process. Beyond signalling, FSA has also shown its use in queuing theory (Di Stasio 2014 , Thurow 1975 ) -whereby employers will place applicants in a virtual queue based on their qualities, attributes, and indeed the signals present in their CVs or interviews. Including questions on likelihood to hire, or invite to an interview, in FSA can be used to provide information on what characteristics affect the place of an applicant in the job queue, and how this may vary for different jobs.
FSA also provides a useful way of measuring discrimination in hiring and wages. Using traditional survey data, discrimination is difficult to measure, as it is likely to be confounded or correlated with other variables, and untangling the different effects is far from easy. FSA proposes a solution by providing data where variables are uncorrelated, meaning that discrimination, or lack thereof, can be identified. Moreover, rather than relying on reported wages and employment statistics to infer possibilities of discrimination, FSA allows direct measurement of stated intentions for various profiles containing different characteristics that may be discriminated against, such as age, sex and ethnicity, as well as the interaction between such variables. Finally, FSA may be able to reduce social desirability problems faced by measuring discrimination through direct questioning, meaning its responses can get closer to reflecting true discrimination. While the mechanics of the hiring process are almost exclusively the domain of employer-based studies, FSA has been used in general population samples to study examples of discrimination, particularly concerning gender. Jasso and Webster (1997) study what people in the US perceive as "just earnings" for men and women. Using a general population sample living in Baltimore in 1974, they find that while both men and women assign higher wages to men the difference is higher amongst male respondents (Jasso and Webster 1997, 76 ). The analysis is replicated in a companion paper, this time targeted at students in a US university in 1994, which finds that while the gender gap had closed in the eyes of both men and women, female respondents gave more weight to education in wage decisions, to both male and female profiles, than male respondents. Both sexes felt that experience (measured by age) was more important for male candidates than female, but the difference was more pronounced amongst female respondents (Jasso and Webster 1999, 376-378) . Ethnic discrimination has also been the subject of FSA, though to a lesser degree than that of sex discrimination. Baert and De Pauw (2014) , with a sample of 268 economics undergraduates at Ghent University in Belgium, find that their respondents prefer natives to non-natives, as potential employers, co-workers, and customers.
On the supply, or jobseeker, side of the labour market, FSA has been used to analyse the conditions under which jobseekers will accept a new position, particularly when unemployed or when a partner's career needs to be taken into account. Abraham et al. (2010) use a factorial survey amongst 280 European couples to show that the decision to relocate for work can lead to inter-couple conflict, especially when a member of the couple perceives a reduction in their relative bargaining power, highlighting "the relevance of a couple-or household-oriented approach when labour market processes are studied" (Abraham et al. 2010, 889) . Mobility is also partly the subject of a study by Abraham et al. (2013) , who use a factorial survey amongst 4000 respondents of the 2011 German PASS survey -almost 2000 of whom were either unemployed or in precarious employment -which seeks to analyse under what circumstances a jobseeker is willing to accept a job offer. They find that while the unemployed are in general more willing to accept a job offer than the employed, and more likely to accept a short-term contract, factors such as needing to relocate were not seen differently. Short-term unemployed were also more likely to accept jobs with "unfavourable" characteristics than long-term unemployed, though long-term unemployed showed more willingness to move -partly because of a legal obligation in Germany to do so (Abraham et al. 2013, 299) . More recent examples of FSA being used in this context include Auspurg and Gundert (2015) , on bargaining power of jobseekers and their willingness to accept short-term contracts, and Bähr and Abraham (2016) , on unemployment and willingness to locate, taking into account social capital of unemployed jobseekers.
Employer-Based studies
We undertook an extensive database research to find a representative cross-section of papers that use factorial surveys among samples of employers. We took a twofold approach: first, we searched academic databases (notably Google Scholar and JSTOR) using the keywords "factorial survey," "employers," "labour market," and "sociology." Second, we searched lists of works citing the key methodological contributions: Rossi and Nock (1982) , Jasso (2006) , and Auspurg and Hinz (2015) . From these two sources we compiled a complete list of studies that use FSA directly targeting employers for analysis, which is detailed below. FSA has been used across a number of issues relating to the labour market; several key areas stand out: older workers, discrimination based on nationality, and education, with a move into further subjects in recent times. These three topics plus a review of recent FSA applications in employer-based studies form the basis of our literature review. FSA's use has accelerated in the last few years. Prior to 2010, 12 papers using FSA to study employers' preferences had been published. Between 2010 and 2018, over 30 appeared. It is also obvious that there is a marked cluster of FSA users. Dutch-based FSA studies account for 15 papers, with German-based studies the next highest at seven and the US with six. This is partly explained by the fact that the Dutch LISS Panel (Longitudinal Internet Studies for the Social sciences) includes an FSA component, though only three papers use this as the basis for their research. The German PASS Panel (Labour Market and Social Security survey) also includes an FSA component, and the Understanding Society survey in Britain includes an FSA section for their 1500-member Innovation Panel.
21 of the papers use a sample of professionals -HR managers or company executives or owners. These respondents are either drawn from the panel studies outlined above or specifically assembled for the research in question. A further two studies use samples of professionals and business students. From these 23 papers, we focus on 16 that specifically cover recruitment and hiring processes. The appendix provides a brief summary of all the studies found (Table A. 1), as well as a more detailed overview of the 16 reviewed here (Table A. 2). All the papers in the following section have been published in peer-reviewed journals.
We discuss the papers in terms of their main topics: hiring and firing of older workers (five papers), migrant discrimination (two papers) and education and skills (six papers). A short section on miscellaneous, more recent papers completes the review.
Older Workers
Understanding the effects and consequences of an ageing workforce is critical to responding to demographic changes. Radl (2012) argues that although there is a policy consensus on encouraging older workers to remain in the workforce in Europe, this has yet to be translated to increasing employment rates for older people; while Jyrkinen and McKie (2012) suggest that discrimination against older workers is common but especially pervasive for female workers, who accumulate less economic capital across their working lives than men. In recent times, however, Larsen and Pedersen (2017) chart an increase in workforce participation among over-65s in Germany and Sweden, with a smaller increase in Denmark, driven largely by policies encouraging older workers. Nine papers have used FSA to study this issue, five of which are published in peer-reviewed journals and will be discussed here. All were written by Dutch researchers and have considerable authorship overlap, with retirement issues and hiring of older employers as a recurring theme. Henkens et al. (2009) use FSA to evaluate the circumstances in which an older worker will be offered early retirement or encouraged to continue working. Running a small scale survey of 22 middle managers in Dutch government departments, 4 managers from large Dutch multinationals and 25 business students, they construct vignettes with dimensions regarding the position the older employee holds, exogenous pressures on the organisation, and personal characteristics of the employee: knowledge, experience, health, and attitudes to retirement (Henkens et al. 2009 (Henkens et al. , 1586 (Henkens et al. -1587 . They find that a worker's positive attitude and good health are important in keeping older workers on, with looking forward to retirement a strong signal for offering early retirement (Henkens et al. 2009 (Henkens et al. , 1578 . Karpinska et al. (2011) tackle the subject from a different angle. Again with a small sample of managers from seven different economic sectors (20) and business students (17), they explore the circumstances in which an early-retired person may be hired, finding that the business cycle, especially in terms of labour-force short ages, is key to managers when considering a rehire of a retired person (Karpinska et al. 2011, 583) . Mulders et al. (2014) use the LISS Panel to implement an FSA survey among 443 managers. They examine the inclination of managers to rehire workers older than the mandatory retirement age, finding that willingness to work for a lower wage is the most important aspect, though managers are in general not willing to employ these workers (Mulders et al. 2014, 428-429) . A final paper on the same subject, from Karpinska et al. (2013) , reports a different result. Through an FSA survey of 238 managers from the LISS Panel, they find that keeping workers beyond the retirement age is unpopular amongst employers. However, keeping workers on may be considered if the employer holds older workers generally in high regard, if there are labour market shortages, or if the worker in question is perceived as being diligent and in good health (Karpinska et al 2013 (Karpinska et al , 1333 .
Training opportunities for older workers is the subject of another paper by Karpinska et al. (2015) . Again through the LISS Panel, they conduct a vignette study of 153 managers. Vignettes contain dimensions of financial situation of the organisation, age, sex, health, full or part-time work, work performance, and work attitude (Karpinska et al. 2015, 108) . They find that training opportunities are generally not afforded to older workers, and that their possibilities decrease even further with age or if the worker is in poor health. On the other hand, a perceived positive attitude of an older worker increases the likelihood of further training being offered (Karpinska et al. 2015, 108-110) .
The range of issues surrounding older workers studied by FSA is broad and the context (Dutch) is narrow. Furthermore, all of the papers suffer from a lack of depth in their results: sector-level differences or differences based on the size of the firm would be interesting to know but are left out of the analysis. This may be due to sample sizes too small to disaggregate into different sectors, or the fact that the LISS survey does not contain adequate information on this topic. However, a number of interesting results can be seen. First, an older employee's health and work attitudes are key in considerations of retirement, employment, and training. Good health and a positive attitude towards remaining in work are seen as positive signals. Second, a slack or tight labour market (abundance or shortage of labour supply) may influence employers' decisions about older workers. A tight labour market may mean deciding to defer the retirement of some older workers. Surprisingly, Henkens et al. suggest that "retirement is primarily regarded as a sovereign decision of the older worker" (Henkens et al. 2009 (Henkens et al. , 1579 , while there is some disagreement between the papers as to whether or not age norms held by employers do (Karpinksa et al. 2015 (Karpinksa et al. , 1334 or do not (Karpinska et al. 2015, 110 ) affect decision-making. Nevertheless, FSA provides a useful window into the difficult decisions employers must take concerning workers reaching retirement age, by simulating many of the health and experience related questions that may come into play. While the literature cited here produces heterogenous results on what factors most affect employers' retaining or re-hiring older workers, a tight labour market, willingness of an older worker to accept reduced pay and flexible conditions, and the worker's general health emerge as three key factors influencing employers (often reluctant) hiring decisions.
Migrant Discrimination
The labour market experiences of migrants are a key focus for labour market sociology. The broad range of issues covered include the ethnic/migrant penalty (e. g. Ebner and Helbling 2016) , skill transferability (Shan 2013) , and employment precariousness (e. g. Potter and Hamilton 2014) . FSA is beginning to be taken up as a means of analysing these areas, but has thus far been limited to discrimination and transferability of qualifications. A study of 242 Dutch managers by van Beek et al. (1997) , seeks to determine how much experience, sex, and nationality matter in hiring. In a sobering result for non-natives and women, the paper shows that employers are willing to give up productivity -captured by experience and education -for a young, native, male worker, especially in a position with customer interface (van Beek et al. 1997, 314) .
In Germany, Damelang and Abraham (2016) focus on foreign qualifications and their transferability from the country of origin to Germany. They survey 168 German CEOs and firm owners, with vignette dimensions of nationality, vocational certificate, work experience, age, last employer, type of position, and number of applications. Their results are better for migrants than those of van Beek et al., showing that although qualified Germans are preferred, applicants with a foreign certificate generally do well in recruitments -especially if they are from Western Europe. The real losers, according to the study, are unqualified workers, especially those from Eastern Europe (Damelang and Abraham 2016, 102-103) .
In terms of migrant discrimination, then, FSA produces mixed results. On one hand, van Beek and colleagues find that an applicant's nationality overrides their other attributes. On the other, Damelang and Abraham show that qualifications are usually more important. Changing attitudes in the 15 years lying between the publication of these papers may explain this disparity, as may differences between the Dutch and German labour markets. Further FSA in this field could provide more information on employers' perceptions of race and nationality, especially given FSA's ability to reduce social desirability bias. As with the research on the ageing workforce, it would be interesting to see results disaggregated to the sector level, or more interest paid to the characteristics of respondents rather than the sole focus on the vignettes. What is clear is that FSA can be usefully deployed for questions of migration and ethnicity, as it can disentangle effects characteristics often assumed to be linked with migration (such as an expectation of lower or less prestigious education, willingness to accept poor work conditions and pay and a poorly developed social and professional network) from the fact of the migration itself, therefore more easily pinpointing pure discrimination based on ethnicity and migration status.
Education and Skills
With the subject of skills mismatch occupying the minds of many labour market scholars in recent times (e. g. Sparreboom and Tarvid 2016; Rohrbach-Schmidt and Tiemann 2016) , employers strategies concerning education and skills is an important area of enquiry. The way in which employers assess the education of job applicants had been little studied, however, until a number of Dutch-based studies utilised FSA to investigate its use in employers' decision-making (de Wolf and van der Velden 2001; Biesma et al. 2007; Di Stasio 2014; Humburg and van der Velden 2014; Di Stasio and van de Werfhorst 2016) . Studying education through FSA is beneficial because it allows us to understand the way in which employers utilise education as a signal.
Education as a signal for recruiters is studied by Di Stasio (2014) in a survey of 59 Italian employers in the IT sector. Using dimensions of gender, work experience, an in-firm internship, field of study, grades, study duration, and extra curricular activities, she finds that in the Italian context, where education and grading systems are standardised but the links between education and the labour market are weak, good grades are the strongest signal of employability, while interning matters little (Di Stasio 2014, 806) . The effects of the institutional context on education credentials are further studied by Di Stasio and van de Werfhorst (2016) , this time surveying 38 employers in the Netherlands and 34 in England, again with a focus on the IT sector and vignettes containing similar dimensions as in Di Stasio (2014) . They conclude that the type of educational institutions prevalent in the country have an important effect on the use of education as a signal. Amongst Dutch employers, where there is a stronger vocational education tradition than in Britain, a close match between the field of study or vocational training completed and the vacant occupation is considered important when considering applicants. British employers, on the other hand, treat education as a signal of trainability: what is studied is less important than grades, with academic performance of high importance to the English employers surveyed (Di Stasio and van de Werfhorst 2016, 22) .
Another strand of educational signalling explored by FSA is the labour market utility of qualifications immediately following graduation. With unemployment becoming a greater issue amongst young workers worldwide, this topic is attracting increasing interest (James et al. 2013 ). Humburg and van der Velden point out that graduate job applications are "the first time [graduates] get reliable information on the labour market value of their credentials" (2014, 1). As with education in general, it is the employer who acts as the gatekeeper for the validity of educational qualifications, and as such it makes sense to ask him or her directly, rather than infer the value of qualifications indirectly.
Humburg and van der Velden's study encompasses nine European countries, and in an unusual design was left open in each country until 100 employers had completed the survey. Employers from the industries that hire the most graduates (excluding health and education) were invited to complete the survey: electro-technology, engineering, financial services, ICT, legal services, media and communication, and policy and organisation. Employers had to have hired graduates within the past five years. They find some cross-country differences -university prestige, for example, seems only to matter in Britain. Overall, however, they find that occupation-specific skills and communication skills bear by far the most importance in being hired. Still, the responses suggested that there is no perfect graduate profile, but that desired characteristics in a recent graduate vary strongly, depending on individual employer's preferences (Humburg and van der Velden 2014, 15-16) . A similar paper by Biesma et al. (2007) focuses on public health services in the Netherlands, with 185 directors and managers responding to a discrete-choice experiment on skills preferences for graduate employees. Here they find that general skills are more valued by employers than occupation-specific skills. The authors argue that this is likely due to strong general skills signalling a high level of adaptability, an important attribute in this specific industry. The findings of these papers suggest then that the valuation of different types of skills depends on the context -notably the type of industry and institutional context of the country in question.
Differing levels of education affect the skills of job applicants, but the skills of recent graduates are difficult to quantify. The skills valued by employers seeking recent social science graduates are the subject of a paper by de Wolf and van der Velden (2001) , who survey 27 Dutch employers of social science graduates by presenting them with candidates for three different types of jobs: management trainee, policymaker, or scientific researcher. The paper finds that different competences matter for different profiles -specific academic skills are valued for researchers, while soft skills are important for management trainees. Policy makers are best served by a mix of both. Other personal, non-academic skills such as communication and personality type are important for the job of a manager, but less so for the other two occupations (de Wolf and van der Velden 2001, 327) .
Other studies analyse the interplay of social capital with education, and the effect of these two factors on job opportunities. Di Stasio and Gërxhani (2015) use FSA to study the role and importance of referrals from social contacts in recruitment. Their survey centres on the IT industry in England, with 34 HR professionals taking part. This approach allows them to, on the one hand, see the role of referrals in conjunction with other signals, as well as the difference between formal (work-based) and informal referrals. They are also able to ascertain the effects of referrals on more than just the likelihood of an interview -their analysis covers both hiring and trainability. This demonstrates that FSA can be deployed in analysing employers' decisions relating to informal recruitment, or recruitment through social networks, which audit studies cannot easily capture. They find that while employers value a referral from an informal contact, the fact of being referred is not a bonus per se -it is the additional information provided by a referral that is valued most by employers. This, however, only holds for highly-educated job applicants -Those with less education are in fact penalised for being referred (Di Stasio and Gërxhani 2015, 103-104) .
FSA focusing on education perhaps demonstrates the utility of the method in analysing the effects of signals the most clearly -education being a clear and often-used marker of anticipated productivity and reliability. Where FSA is most effective is in uncovering this effect in the recruitment process, where judgements based on education as a signal are first formed. This is a hard-to-reach moment in other forms of recruitment research but a critical one in the hiring process. The research reviewed here shows that education is indeed a vital signal for recruiters, but that what it signals is not necessarily clear-cut, and that different types of education are valued differently across occupational and geographical contexts.
Recent and further applications
Clearly, FSA's usage in employer-based settings is on the increase. However, it is also apparent that its use remains concentrated in a small number of areas and a small number of regions. Furthermore, in a number of instances, the studies use only small sample sizes. This produces interesting illustrative data but weakens external validity. Using FSA with larger sample sizes would be a step forward: moreover, it often seems that by incorporating FSA into their analysis, researchers are liable to disregard the characteristics of the respondents. Information on the sector and the firm size of the employer surveyed, as well as their own personal characteristics (e. g. age, sex, education) is highly relevant and would add depth to the analysis.
FSA has clear advantages for the analysis of signals and indices. This could be exploited by integrating into factorial surveys further characteristics considered as signals, such as marital status and children -which could act as signals of work commitment and productivity, but also unveil employers' gender stereotypes. While they have sometimes been added as control variables, they had not been a direct focus of FSA until Liechti et al. (2017) used an employer-based survey in Switzerland and Germany to measure the signalling impact of Active Labour Market Programmes, finding that while ALMP participation can be a positive signal, it depends significantly on the type of job and "distance" from the labour market of the applicant (Liechti et al. 2017, 264-265) . Shi et al. (2018) also test the impact of unemployment scarring employers' decision-making, responding to advertised job vacancies in Switzerland with a request to complete a factorial survey a strategy which helps the results more closely reflect the current reality of the job market. They find that while unemployment reduces the probability to be hired, this can be mitigated if a candidate has vocational training for the occupation in question (Shi et al. 2018, 12) . Outcomes for women in the workforce, and the effects of the choice to have children, are becoming more important as women's tertiary graduation rates begin to outpace men's, and women increasingly remain in the workforce once they have children (OECD 2015) . FSA can integrate these characteristics into vignettes alongside other important signals, like education, experience, and referrals, adding to the literature on a fast-changing labour market, the nature of which affects women and young mothers especially (Correll et al. 2007) . FSA has been shown to be useful in measuring discrimination against women (see Jasso and Webster 1997; Auspurg et al. 2017 ), but as yet only Oesch et al. (2017) , using a factorial survey targeting the members of a Swiss Human Resources association, have carried out employer-based research in this area. They show that employer decisions play a role in the motherhood wage penalty in Switzerland, with respondents offering mothers wages up to 3% lower, on average, than those offered to childless women. They also found that this penalty varies greatly depending on the age of the mother (younger mothers receiving penalties of up to 6%) and her occupation.
Apart from outcomes for older workers, FSA has not been broadly used for indices, or those characteristics that cannot be changed. To date the study of indices has been largely left to audit studies, mostly correspondence audits, or through inference from survey data. Recent correspondence audit studies have focused on topics such as race and ethnicity in low-skilled occupations in New York City (e. g. Pager et al. 2009 ) and on the signalling effect of cognitive and non-cognitive skills (e. g. Protsch and Solga 2015) . However, these analyses can go no further than ascertaining if their profiles were adequate enough to be called for interview. Further, they cannot control for respondent characteristics beyond what is publicly known, unless they are followed up with a survey or interview. This leaves an opening for FSA, which could provide more information on these indices.
There are further indices used by employers that would benefit from further probing by FSA. Indeed, FSA has shown its utility in questions of age, especially related to retired workers, but also indirectly with younger workers. Older workers face a different set of issues, including the reticence of employers to invest in workers with fewer years left before retirement, concerns surrounding their trainability, and higher wages compared to younger workers, which could be probed with FSA. Of course, social desirability remains a concern whenever topics such as age and race are raised, but when formulated correctly FSA vignettes may provide denser, more reliable information to complement what is currently a paucity of sociological analysis.
Conclusion
The analytical options available to the quantitative sociological researcher have expanded in recent years and, in the case of labour market sociology, mechanisms on both the supply and demand side can be more readily analysed than ever. Factorial survey analysis is one example of these new methods. It is particularly well-suited to the study of the demand (employer) side of the labour market equation, as it can target recruiters directly and present both complex and varying worker profiles for judgement. These judgements can then in turn be analysed for evidence of employer preferences based on certain characteristics, such as gender, age, nationality or educational attainment. By ensuring that all the dimensions are uncorrelated and eliminating unobserved heterogeneity, FSA satisfies the criteria for causal design. FSA should not, however, be blindly accepted as the panacea for a lack of reliable demand-side data. Respondents are aware that they are participating in a survey and may therefore be prone to deliver socially desirable responses. Moreover, the fact that FSA is not carried out in a real-world setting means that all the judgements made are based on hypothetical situations and can therefore be considered behavioural intentions that may not be replicated in real recruitment scenarios. Finally, FSA is by design an exercise in simplification, where only a few examples (of occupations, for instance) can be judged. Its results may thus not be readily generalisable and therefore FSA, while being internally valid, is not externally valid in all circumstances.
These criticisms do not suffice to discredit the use of FSA in labour market sociology. Rather, they plead for a holistic approach to its use. Comparisons with labour force and employer surveys, audit studies and field experiments may all provide opportunities to increase external validity and compare preferences expressed within the vignette survey setting with real-world data. Vignette surveys may be embedded within larger surveys to increase sample size (Karpinska et al. 2013; Auspurg et al. 2017) . To better reflect actual issues and trends on the labour market, recruiters currently hiring could be invited to complete a survey based on their job advertisements, an approach currently being pioneered by the NEGOTIATE project (see Shi et al. 2018) . With thoughtful implementation and interpretation, FSA can be very useful in pinpointing the factors and influences that play a part in labour market outcomes. 
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